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/ilt. J: ^)^iE?tt^^XLe)a/t^>7°JVg;?i^^,mai(?)n-^^7°7 v h 7 :t - A 
±t'TiJ - h ^tLi. J: ^ j^jt^L^n-^^-^-f n->7. r A 7^7 ^7 yy ^-•h.i)'^ 



(18) #^2 0 0 1 - 5 0 3 8 5 4 

1 . n 1 coMMK^ 1-15 0;/ Lco^it^^-r^g^^^itt. fk^^mv- 

3. m2<Dt-^^yr:i-m^m^o 
a® L T @S¥fJ ? ti 7t fl^ 1 ^7)^f p j3 J; 7° V y y ~ A<r>^'L^:^^h ^XMmK SB 

lffltl±^3(;o^3(^3^)^ -^fr. #tciiij^e«j^>'7';v^^t^-^#tcj; ot r»inrt^ 
K X -oxmm ^'L-ti mm ? tiT § Kmm^ ^hKm^^(D^m 

4 . y°y V b 7*-A(7)^ffii;»illpfflsgffl^cDi^$mj:C0?^?§-5t-r^|| 



(19) !f#a2 0 0 1 - 5 0 3 8 5 4 

(7)^?^ Kt:i^K m^^m^^i)^^^ L . i oo^'&fl? KX-dX. n ^ ^ J 7t {i :/ 

5 . y'yyv y :t ~ 2,(D^mKt - ^^y -m^m^(Dm^ iik±.(Dm^ ^^i- 
i>:^~^^yu~mi-^y^^o ^(Ot-^-^yu-f^i-^ y^^itx^ nti- htfzit 
m 1 - ^y^^xy)fyyYy:^-J^<7yf^'L-^i!}^h ^'^l^l^K ^hKmmKU 

^^tlTV^T. ^20^-/^^7n-ffl t -t - 7 n - M f - > if ffilf 
mm^fl. ^cO^^m^^X-oX, v-^tfcii^yy Vy:^-^<Dm^KX'DX 

m'i'Di'^mKX'DxmMmmm^m^tmi <Dmi^f-^y^^<^m^%f>Kmii. ^ 

{± ^ffl Hi o -r :t ^ 7 n ^ ffl ^ffl 1 1 ;t ^ 7 H ^ ffl f - -Y 

^^(D&^mzmfi&o -fyyvyt-j^tmKDm^j&^^xm^'T^t. 

7 n - ffl ^ffl t ^ (7) JfLfr^^^^t - 7 n - ffl f - ^ > 7^^ft^ H ^ :^)^ -^M 8S Iff 

^ittc^^o Lfc^-^oT. 7°9 '7 h 7 r -^.7^)5^ 1 COE^MJ; ^) A^v^||2 

utL^^mmmmxit. -^y-jhy^^-^iitfz. m^<Dm$j}KX':,xmti!>^ 



(20) #^2 0 0 1 - 5 0 3 8 5 4 

^^ 4 0 0 mm-e$^i=o * H/^^Mltt-Cti. A ^) P h ? (±1^ 0 

. 2 5mm;6^f)I^Jlmm'e^i>o LV>^Jfel;ft-^i±, A ^9 h tilt) 

1 c mii-hmi 0 c m(7)i: i5t;^MLTV^;g,o afe-^^Fi Lv>*jfil#-e{i. % 

1 c^^fE»ililpffl^|ffll^c73irfficoiI#(7)Tf-^{i|S]0 . 0 2mm^^f?0. 7 5mmlr 

f^l^l 0 Omm-eS>2.o tv^^ifil;|$'e{i. » 1 (7)»iiM^fflt<7) 

Mt(±f-^ 1 // L 1 5 0 L T^)-g)o *)^$? t Lv^SltelttTii:. |p 1 (7)atL 

ailS1jffl^fflt(i7°7 y h 7:^-A(7)4'>L^;ei^^)*^ 1 0mm^^^l^j2 0 Omm/itt 

lfflt<^ifM(7)jtfist'ft(it5]0. 0 2mm^^f)l^0 . 7 5 mm-C*;g>o 4 L 

»2c7):t-/^^7n^ffl^a§(7)ft?{il^5mm>5^ibl^l 0 0m 

7*-A(7)p^.L^5$^f,|S] 1 Omm>5^f=j*5] 2 0 0 mm/ilt##:&^l^#ft tTV^;^^ 

{±. ^ 1 c7)^^#f-^ y/s'^y^ ^7 > 7 * - A(7)tt5.L^^^^I^ 1 5mm^^t3*t)l 1 5 

{±15] 1 0 r ^mii^hm'b 0 0 r pm'eS)^o tv^^ifeia-ef±. » 2 c;) 

0^^$JS(±*^ 1 0 0 r vmi)-hm 2 0 0 0 r pmT^^o *^&4 LV^^ffiHi 
1^] 1 L^^f)!^ 1 5 0 ;« Lco^»7{)>'^2(7)|ll^«-e01 



(21) !|fa2 0 0 1 - 5 0 3 8 5 4 

y'jV^mm'^t^'^-^ ^U-y 7.7^1. ~:/yy Y 7 t - Ut^- hKM^^^T 

^ . ^<J^'&y-f)\^\t^ 1 ii^h^ 10 0^ \.<T^^W'^^^. t^t Lv^^ife 

2 . AI9 J;^J;^--/t7^^M^fflloott^(7)^fL#^;^--/■^7^-Mf- 
3. ^i^^[llS3SEi^:^§'^^2to[ifeitJK-C7°9 



(7)-5ft#:f - ^ > 4^ IP ddl- & 7> r ^7 7% 
^^t^t LV^^JfelM-eii^ ^l(7)[lI^jSJtfi*bl 0 r ^mii^h^b 0 0 r p 

2 0 0 0 r pm-rrabi-o *2.^ff ^ H/^^ttl^ ca. It 1 Lp^^ibl^J 1 5 0 L 

>:/;V^-^tl'CO:^)>'^)■:^ t i tv^ f {i7°7 h 7:^ 

. lulEn-^J fc(i7°9^7 h7=^-A{i[pl#5arf^7°7:7 h7.t-A-i:^^, 

i:n^^)gffi(±i3(7)i3<7)5?)>\ •:fy-jyy*-j^tmmi 



ho 

1 . *t 1 i^^h'^ 15 0// \.(ry'^m^M^-hm\(n^mr^m^^^^. f^m^^^ 



(22) #^2 0 0 1 - 5 0 3 8 5 4 

l:: ti ^ 60 ihT ^ o A ^) □ *° - h CO t i % T^^ffl t c^l^ l<r)m3t mm L T 
v^T^bWti^ n-^^7°7^7 h7*-A^[ll^^-id::i>i<tiiJ:o-ryffi#:H^^L^ 

^ 1 60v^ nf-^^>jv{±$ tjH:^c7)!b(7)t»HM 



. AI9 P*°- h J: :/7^y b 7 ^ - Acott^^e.^>6^e>*@:^fnIt:: ^ l^iPgTtoTtim 

^'7)mmmi<r>^'^ ^^^^^)^^'tM-oxmi<Dmi^^^y^-^^Kmiii^ii^ 

7*-A0O4'^i:^>5^<^it^#^fBlt::#fiL. ^yy V y t ~ l^o^^^L^KmifX'^mL 



(23) #^2 0 0 1 - 5 0 3 8 5 4 



■r 2 (rym^cry t i * 1 co»f - ^ 7% t »tc m L xmm LT 

0feiIJt ^ ±0 -6 infers -en - h7:f-A^[i^$-^;i5iiHJ;o 
o SUfitLT. v^- ,^n^^^.jvi:^2cD«f--Y>/^-c^i)rffi«c^^^5"7^ ^'H 

v-r ^'Uf--\'^;vfiv>f nf--^^>;i/(7)^ i (D^U<^ t :i xm 3 (DMi^f- ^ > 

/^tm^KmLXmmLXii^ . tfz^hK. m3<r)^ A ^7 A ^ 

\^^^o m\<^mU&f^X-^yy y 7 1 ~ A^m^^'^X i^m^'^ y ^ 3 <r) 



(24) !|fa2 0 0 1 - 5 0 3 8 5 4 

P^^ 4 0 0 mmT*:S>o t H/^^telft-cfi;. A ''l n h (i*^ 0 . 2 5 

1 c mf>-h^2 0 c mCOi: i5tci5:mLTV^i)o i L 

m^n^.. ^^>^t\.\^%%%mr^\t. m.^^^y^Mt^(D^<Di)^'f^v\'V^ 

LV^^ifelM-^li, ^lC0[lI^iIJt^i*^| l O r pm>6^e)^ 5 0 0 r ^mX% 

^:hut Lv^^jfei^-eti. m2<7ymmmmimi o o r pm'^^h^2 o o 
mi5o fi L<7ymi^mi3^mi(Dm^f'^y^^Ti)^hm3(Dmi^^^'y^^f¥Kmiii^ 



3. mi<^umiMB.'^±-m^m2'7^m^m^x'^yy yy t-j^^mm^^x 

:L(r>m^m%\l'iLW^m^yy')\^^'^t^'M.^x%^:Lh'b'^%^}i mt t 



$) i, ^» /iit . f - y /^^co^^ ^ ;g, ;g, :i 1 J; o "T f - -v > /^^W 

A^^^^ft^ti^o 9 j^^ffiianjsv^TJi. irSS n - ^ J 7t / 

9^:/ yy ^-^\±mm\t^y°y y yy t-i^x^n. m i <^m^x^m\X(DUM 



(26) !|fa2 0 0 1 - 5 0 3 8 5 4 

T#MLTV^i>o ^Khmmii^<^^<^i)W<i^O . 0 2 mm^^t)!^ 1 mm(/) 

LTv^^v^^bcl-rO u-^tfzii^yy h 7 ;r - lcMT^^Ifflt#ffli^ J: o T 
. -?-ti^'tico^ffl^^®oT^lffl^(7)»2(7)^f|St::-^tL. i til; J; o T^ffl^^ 
^mW^^^ii. :i(7)m^mK x^-^^y°yy yy ^^--J^^m^^^^^tK 

4. 7° 9 ^7 h 7*-Ac75^Bt::Milgi!fflsg|HtJ^±(7)?^$^^1-^^l c7?-^ 
fr^^^^-^o i^o^ 1 P*°- h J: 19 7°9 hyt~^(D^ 

-^^m^^^^^tKx^x mw ^^t-ti ^^^m ^iix\^^-^j:\^^t^Kmi^ 



(27) #^2 0 0 1 - 5 0 3 8 5 4 

% 1 (Dm.^^ -Y > J; ^} 7° y h 7 * - A (7) ^^i^i)-^ h ^ ^hr-mtz-^x 



\^^i>%i(Dm.^^^y : 
7 ^ - A CO \L 



(28) #^2 0 0 1 - 5 0 3 8 5 4 

f± {i ^ n f- ^ ^ jvco^ 2 (DM^W t:ihx-mi <Dmi^f- -r > t Mi^K m L 

T®MLTv^i,o fyy yy:^-j>.^mi tm2<7ymmmm<^t^'^hxm^^^ 

# t # ai -^#^^ig^T i t o 



(29) 001-503854 



1 . SL^^m^yy°)\^^^t^'7^i)'ii^ t Mit L^^^^^mcom-^^yy'ji^im 

2 . Ai? P*°- V^XZf^-^-^yx]-m^m^<r)^<r)-mi^i^-^^yr^-m^ 



(30) !|fa2 0 0 1 - 5 0 3 8 5 4 

<xy) 

2. y'yyVyt~2.<7:)^.L^ii^^h^'^^\^KW^^^W^-^^mo. 0 2mm;5^ 
is^. tfz. y''yy}-yt~A(Of^'L^T!)^hM.XMi^KW.m^flX^>^m2'7:)i^U 

3. y°yyVyt-J^(DUMKmi<n'7-^^^^^^}^ii}^±-(DW.^^^L. A 

^(Dy°y y h 7* - Afi^ hK^4<.<Dii<D^Mc\M-f7^ : 
y t ~ 2^<D^'L^i3~^ib^WoU\^W§:L. -fyv h 7 * - A (7)p1^>bi;fpllt'C» t 

f - ^ ^> JV C7) ^ 1 (D^%(D h:LhX%\ CO-^#f - -Y > i: -^i* t TgM t T *3 



<7:)miWn2(r)^^ ^ vi-^^^)i-^M^xm2(r)mW^^y^^^K'Mii^o ^2 



f - ^ do J; - ^ >- /^^<7) d3 CO *3 CO (± J . -^#(7) Mil J; o ^ 

1 . f^^^m^y'^)\^i^t^(Di)^ii^t iiUt tv^^i)gc7)-^#=^v^ ^uzx 

2. A^) P*°- h4'co-^#;^0l(7)»f-^>/t|*]np{li1-&t;+33-^iJ#Kt^ 
hfc-DX-^yy Yy \ coHI^jSJt-rlll^? y?. r 7 T'o 

3. mi'7^m^&m^±mi>m2(Dm$im&-^^y°y y vy t-2^^m^^^x 



(32) #^2 0 0 1 - 5 0 3 8 5 4 

V- 9 tfzliy'yy Vyt-M,(D-:g.mm%\immm^^^^)^(r)m^(r>mit LT 

ititi-toT. ^yy°)i^^^'L^tir-Kmv^'-^^^Kmmmw-r^ 

n - ^3 J; a=> -f n ;^ T A :/ 9 ^7 h 7 * - A CO 1 o co^iJ.ir-C* o Ui^^i)^ 

fj#t±i LTft^^ »9 n - ^ ^ ;t (±7° 9 -7 h 7 * - A co^ 2 CO ^'-/s^ff 1^-^.^ 
? 2 (7)»^«A1-i. i i: J: oTaEmt^^i^S ^ h i)^X%^m±^ %% 

mr-^^ ^^'is-^ - ^ *3 J; O^V^ ^ n ^> ;^ -r A 7°9 h 7 - A CO 1 oc^fij.tr 

J: a »2 A«;i 60 1 

^ t ^^"T? i i t J 7t , J; i,?S^L^n - 9 ^ X.if^ ^ "7 u^y 



(33) #^2 0 0 1 - 5 0 3 8 5 4 

-rmmo 



(34) 

T,^' j:'ecof--Y^;vcoMl 



m^2. 001-503854 



0 7 A*3J:?>'|1I7 B{±. ^2 0 ^#BS tTl^?^ L7t J: 9 '^^l^?^ I' J: ^ t'V X 

i:-e(7) -Y ^> )V(rym3. Til" ^ ^ tL^"^i ^ 7 is J; Xf^mo 

[118 A. SioctO^'S C^^JJtcms D}i> it 2 3 $-#09 t TE^f^ Lfc J: 9 

115? II J: T^-f ;^ ^ ±i:^c??f- -v ^ ^ ti-rtL^^ 9 7 is J; TOHo 

0 1 lA^i lEii. \)\\K^mtm^'m.<r^tz^v^m'^^^tzi^%'^r-^^r 

0 1 2 m^mmx^fz^n ^Anmrn^mm-^-^t^i^WiV^^^-f 

y 7 Ac^B&So 

0 1 3 F!i 3 x^mmx^fz J: n ti.mm-^ i hm.m\^^'$,mf^i^%m-^ ^ ^ 

-fyy h 7:t-A<7)lll&0o 

hKi^^ti^m'm.m^immm^^^ 7/2109 o^ov^^'n^>7;TA7'7 



(35) #^2 0 0 1 - 5 0 3 8 5 4 

mL\i^^y^^) ii-^hA-^-^£U^ m^^mmm k^^^ 
ffiti. wm. WK^-^tfi)^^iiKmhfi^£\^^^j:A.ht^<7^^mmmKm^Lfz5^m 

ffl 00 > ;v S^-r i, 00 ^: SIS ^ tLfc 1/^ o 



(36) #^2 0 0 1 - 5 0 3 8 5 4 

ibfifz^). ^KD^Km^^fz^. ^KtmmLfz^. ^KD^KUi^Thtufz^ l 

xm^x^&o ^^matfz. ^^^mKX7^T-i 7^^^m'fi-^tz^(D^^ 

^(DTr<4 y^\t. m%m^^U^7%W^xr i7.'y^M^^^. r-iy^'^^u^^ 

)9i-i.fci6co^m^:^i.o n,%iY.^^^tmm^mth: 

-y^^ (Mx.(f^-^N°^7 Y^r^ y-fv^) iitfz^ mmmtm^ 7/210 



(37) 



001-503854 



0 ^ ^^n 



(38) #^2 0 0 1 - 5 0 3 8 5 4 

\m > 7° jv ^ iiD ^ T ^ Em 'Sr 5>1: -^-f*^ > 7° ;v ^ ^Iffl 1 HIp T ^ 

^ to ^ ^ (- ft > F ^ - ¥ ^ 1^ )t ^ f 1^ ? ^ lEiii ? g 
t1-:i)it?i<. !^ t) ^flt)-M*-9- 7° JV > 7° ;i/ ^ iESi'^ ^» It ji fcb 1" 

- ^'^HJ ffl 1- & J: ^ V < ^ n V- X -r i> 7° 7 7 h 7 * - A c7) % 

^7h7*^Acoiocof--r >/>^i^co-^#$:^!Jcof--r >/^~>6^e)C0iSit#"e{atf^^lc 
yx^-fy-j >7:t-i.±-^»e«j^<h^SJS^#oo»e<j'^7'n-t:;^$-^tfT^ 



(39) !|fa2 0 0 1 - 5 0 3 8 5 4 

R = ;o u a //^ 

mmcOf-^>/-?HMLTp{±l g/cm\ {± 0 . 0 1^M>-#/cm. ^ 
W#:«{± 2 2 0 cm/#$'J:[li;S)aT-eS.^o W^^jSEti 

o #B^:tJc;0 1 -cxD^^^lt^mmx-^^ ( 1 9 7 6 #(^New York(r)Wi1ey & 
Sonsco rVJ^yy^X^ Physical Chemistry of Surfacesc^H 3 ^^^m) ^ [ 

MlfCT ^ (igsS^t^-^^f-^-fe^-y 'j-li 'J - r -f > ;v h CCehard) 

n;;^ (Ross) n j; ^ Fundamentals of Fluid Mechanics }^^BS) ^ ■^ftiji^ .ItLl- 
BIJ ^ mwr^ i ^: J: o T#?MM4f - :x - 7^tt:<«ti^«6 i t ^^'T- ^:ho U 



(40) !|fa2 0 0 1 - 5 0 3 8 5 4 

^-r:^^ (rrn yy';;^ (Columbus) t7t^v-(Pa1mer)m; 1 9 g ^ ^ayCMnic 
a1 Chemistry 33^ i 5 3 o UW^^^Mm^-'mfLMPC^m. 

n Slit ^ ti ^ti <^ Elfe i o T 4 D ^ ^^L^:tJ J: o T ^ @ ril#lt tbM 
^WO 9 7 /2 1 0 9 O^t^ifi-^ii. J: -9 Hi^ft? tt^^t^L^n - ^ is J: CJ^'v-^ iS' n 
V X r A :7 h 7 t - A LTftl^l"^ i t i^^^-^^o 

B -m^M 

-lite, HgiH^^ii^ #^c^#^4-f4i:#lcm#i^fiJffl«c^#fl- (S't 



(41) !|fa2 0 0 1 - 5 0 3 8 5 4 

AP=^/BII=7 (I/R1+I/R2) (1) 

^-mKiEmn>mm'X^X'mi6(:>ii^o icoJ: 9 '^.f^tcis v^T Affile iE^I":?) 

^ ^-e#/h(7?^#^^l-^5tf*{iS*^i<7)[ai$4^#R 1 =^^LTv^fco ^ ^ 

AP=27/r (2) 
7sv-7is = yC0S©C (3) 

mm^-^t\ r5i;=^:s>j « mmnedj^d o&^m(Dmi^\ mit 



(42) !|fa2 0 0 1 - 5 0 3 8 5 4 

i-e. mit. mitis xif^itomKf^-rmm^it^ ^ii^~iit(Dfz\^^fz\^^(Dmmn 

tltfz\tt^t-'l3^1i]\^i>^hKl-,X%m^W X^^tz^^m^ {-f^£h% 
. J:3$c7)JIS^::ta&oT^lfflWlJ*llDx.i) i t KX^X(DM^m^ ^tz ^ mm^fi 

tz^-f^) x^'Dtz^L'^i>o ^fih^WM-^mmxmmi^T^-ttzm^. ^ksj; 

:^^mKx^'^^ i^u^^}vzfm^m^x^x^m^ii^-Mi^-M<^in^m2K 
^to 0 2 at;. xy)4-^^r^j:^mmAi^xtFmmMPT^m^^=L-y' (t) k 

x^xmm^iti>Bm:coMwmAKi5xu'Mm^&p<^^^r& 2 ^co^)^-^^ 

(R) :icorj3#cO/ti6. Pr. /Ar< Pt/At t J^-g^o 

7iiii^iS5(7)'foo-^^$)*:) ; :^mK^\f^5^mtmMimcmmm^W':>^') 7 



(43) #^2 0 0 1 - 5 0 3 8 5 4 

J±if'e^$ti-i>36^ co-fit (i^^-e^^tii) : 
p c ^ti/mm-r \ (-Pr/Ar) c 0 s 0R+ (Pt/At) c 0 s eit 

(4) 

- / tr J; 19 ^ ^ - 7^" T CO ^ ?v^ffl^(7)#gMfi^lfoffl^ij^#^5-ij.^f,;jt 

5t (4) (±f-^-y(^^fp] ([12 a-Tfti;;&iJ) (7)-^#(7)-^tLt::ffif/Cl-^cD1:\ 
i 1^ A =^ffi E^^fn] ^#oJil? p * f- ^ - A "9 □ CO t i 4 -e#ffl tilia 

X^^o ^cr, X ^ ^£j£^F ^coX^^li^k^X^fzhn^ : 

P * = y j (Pr/AO C 0 S Sr- (Pt/At) C 0 S StI 

(5) 



(44) !f#a2 0 0 1 - 5 0 3 8 5 4 

p * = 7 I (Pr/Ar) c 0 s eR+ (Pt/At) ! 

(6) 

:L(D)£tii)^^ (6) ^x^Lh^^V ^ "^mt^h 

-y y 'r)%m%lKm^X(r}) mXU^mv^7o:it Kii^xm^^^i> ^tt^x^^^o 
i ^ 1-i>ftt3 ^) i;. y^^m 3 n > CCo1unbus)-e|5^|3;§ ^ fix^j^h J; 9 ^ 

c^^APco^-^. St (6) iiJ;oT, imPM-ft«^^'^t;±i^Lfc J; ^ i;. -^ft 



(45) !|fa2 0 0 1 - 5 0 3 8 5 4 

f - ^ t ' J: o T m ^ ^ ffi ^ t t T ^ffl 13 fp^ o tl 13 1- S ffi^/L^5-i« L T ^ 

(^AJK^fietTM^tl^&o ^ (6) . (5) ^IXI (6) tiioT 

^ (4) . (5) (6) l-J:oT. n ^/j^r^is J: CJ'^v^ n y 



F = ^ V ac = k (2 ;r r 7) (7 a) 

V = k {2 K I y) / p (7b) 

^n^nmB. ; vfi. m^fz/m<o^^ p m#cd^e ; r ity^mi^^ \^%^ 



(7) rWJ ^^'J^^tL. ^ (7 b) ^fflv^TV^-tmi-^i^o :^t;i(7)VfS§- 
fflv^T. M(^^(^kcoii«'^ffi*il-<-l>o :i(7)^tc^^v-C;^^^tt/tkfit5^)^^ 

i:K }:.i^oyX^Kt\m$.t-^t-thtmW^Mo n^\f.. k = 0. 75tv^9 



(47) #^2 0 0 1 - 5 0 3 8 5 4 



it. v'f-^-^itr^ 7.^(7^ ^^L^H)^ h It pg 7t o T & i t £0 

P = 4 tt' f ' p LR (8) 



co = 2Ki (9) 
ac = (ij' R (10) 



(48) #^2 0 0 1 - 5 0 3 8 5 4 

Fc =m ac =mw' R (11) 

R 0 # ft 1" -i) ^fifrco * 7 A iRSI- ^ o f - ^ - 7l± fa-o -c i {i 
Mx.ffy^^J±-e*&o Ro<R-e$);6 J: ^ '^^MR-e(om#;^^0^t^ J: 

P-Po = / p a.= p a»V2 X (R'-Ro') 

(1 2) 

P-Po= ( 2. 8 3 4 X 1 0"') p f ' R' 

(1 3) 

fS: : c m) . ;o =^JK (^^A : 



(49) #^2 0 0 1 - 5 0 3 8 5 4 

dm=7r^a'dR (14) 

^<Dmm'i-<Dmmi^m^it. ts= x (me) -es^&o ^<^ij\t. 

L T f - -r ^> ;v ft> Igg^l" -iJ^^^^^al, )9#^-t^a^S$tL7^:V^o i 



F =m a 

Fc + FL + FD = dmaR (15) 
Fc + Fl + Fd= (^ ;r a' d R) as 

Fc= (p ;r a' d R) R 

Fl = - (8 ;/ ;r a' d R) u (16) 
Fd = - (2 p ;r a' d R) u' 

-^^}P(ox^ a/Bint fz imfix\^^^/\^m<Di^3^£ t''^<D^^&^ t fz 

tTv^i>-^i-y^ F.(7).ftt)^ II (Fc) Xcos^:^)^'ffl 

(p/ra'dR) cy'R- (8/^;rdR) u - (2^;ra'u'dR) = {p K 2. 
' d R) (d u/d t ) 

(1 7) 

ii-e. m.^<r)'^msmm^\t^ aR- (du/dt) T'^^^ti;i>o 



(50) !|fa2 0 0 1 - 5 0 3 8 5 4 

nr-^Z>LtRK^^XW^^^htl.<R>= (R + L/2) t^^-^o 

{co' (R + L/2) /2) - u-2 (uVL) = ( d u / 

d t ) 

(1 8) 

{(o^ (R + L/2) /2) - (8^/pa') uo-2 (uoVL) =0 

(1 9) 

uo = - (B+^^B' + 4AC) /2A (20) 
A = L/2 

B = 8 ;./^ a' (2 1) 

C= ico' (R + L/2) /2) 

'^^(D^W\^^^^X\t. ^tlh\t. A=2/L. B = 3 2 0 ;//^jD\ C = 
(19. 7 4) f (2R + L) -C\ uo(±»3lE ( c m/#) . L (±/Jv?icD:R 

^ (cm) . !^mh\^ (*°TX) , ,0 (i;l«Jt (gm/cm3) . D 2 a 
. (cm) . R(i5fL#:co/h?Sco^#:&rp]^Am (cm) -eS,-&o 1" 



(51) #^2 0 0 1 - 5 0 3 8 5 4 

f-^^.;Vl^-e(7)-M*-^fttLM(i, St (19) 4'<7)L ^f-^^>JVft t £^1"^ r t 
tcJ;oTL = Ri-Roi:ft#?tiSo ^t-> it (2 1) ( 2 1 ) i: 

Q=Uo;ra' = Uo;rDV4 (22) 

ii-e. QimH {mL/m . uoMJg (cm/#) {^2 0 t 2 

tt»$tl^) . D{i^^-7'E# (cm) X$,^o 

D t = V/Q 

(4V/7rD') ^T);^-^ 
D t = (V/Q) X (4 TT D' L/4 V) 

L> (4V/;rD') COH^ 

(St2 3) 

D t MV (mL) (DmttmiUM^^Q (mL/#) T\ S$ L 

^Ktx-:^^^K'Z^m^j:mm im tmcx^^o m^M&Qn^ (22) m 

^'v^TJitAjt (2 0) t (2 1) ^XZf^ (2 1) Ht£V^°^7^-^t^^*t^J: 



(52) !|fa2 0 0 1 - 5 0 3 8 5 4 

p=lgm/cm', ^ = 0. 0 0 1 *°TX-e$,^o itl^(/)i:fl{±, 0^ 



Els All. ^^^fpliim (R) 43j;TO^itJK (f ) (ommt LX(D3 0 c m 

To X,^±cof-^-7^'c?5gem^Il5 Bl::.^1-o Oj^^PjIO, OOOps 

i <7y]±ti:i}^0t*h 1 0, 0 0 0 r p m(7)[l^j$JtT-f-^ - 7^F*]-e|^&-C § ^ i t 

A (HPLC) ^Wm-t^(r)\zm^^^\iho 

E]6Atc, lmmiSg(7)^(7)3 0 cmftc7)f-^-7'rt$r^SjT^§|f^n, 1 
Ods 0 0 Lco/h^^co. ^2 0 i: 2 1 /6^e)lt» Lf^##:^fq]?SJR*^To 

^T^7.^\t\^^, 1 0 0 0 4?t{± 1 0, 0 0 0 r prnT-m^l-^o IH^T'V 
;^ J: CO f-^^ 7^(7) SB thrill 6 B To i ti^jCOjUt^rffl v^T. »/JvM(7)^ 
ji^^^lt»LT^j ctV^o 'B^J;t(±\ 1 0 0 0 r ^mXm^\.X\j^-hT ^ 7.9 <Ty^ 
'L^-ii-h 2 c mcot i*-e{i. 1 }i 0 c m/^X'M.')(lh o Ltzii^^ 

4^#;^fR]t-:. [iI^::^fpitiMLT4 5° i;:^^A#it$tLTv^;i>f-^-7"c^^^. ?S 

^To ioOf-j.-T'li. 0 7 Bt^l^Tct ^ IC, j30^(7)^^'|pl^-r ^ ;^^'±t;-l;5^ 

»{±f-a.-7-co«^^i5:m (i(7)F!l'e{i2-3 0 cmS-e^-fbT^) , f-^ 



(53) !|fa2 0 0 1 - 5 0 3 8 5 4 

- (1 0 ^i^rrty. 1 0 0 ^ ^ u y t fzli 1 0 0 0 < ^ u y) i^X ifM^ 
i: ( 1 0 0, 1 0 0 0 tfziti 0, 0 0 0 ) ^^wm-c^^o (±i£(^J;^i'. # 

^8 A. SiSXZf S CKiS'^^rU. 1, 1 0 iBXZf 1 0 0 Jit Lco/bm^ 5 c m 

Stfigfi. f-^-7'oo#g^flt]j5:E (0 - 3 0 cm) . f-^-yit# (1 0 5 
>^ I 0 0 ^ ^ u y t fzit 1 0 0 0 ^ ^ u y) ^J; J^^Hfe^ ( 1 0 0, 1 0 0 0 
, 10, OOOrpm) (7)W^-e*;S)o EI 8 A. 8 J: CJ^^ 8 C 2 

i:M»coTI?l:e)^'-^x.t)^ti>o H^iSJtco 1 3 0, 0 0 0 r pmtv^-^tEHt^ 
^LT. -^#j$Jg(7)^H{i 1 c m/l3?*?i;5^ib 1 0 0 0 c m/#$-M;t i>ffitr$> 

J?. «#:60W(±i p L/'#*Ti>5^e)85:i 0mL/#-e*;i>o 

T-f ±-lrc7)i£#^|a^^-^-i^i, :i t liJ: oT. ? S 4' 7"n -t;^ t T 
r^iSLT. 5t (5) h (8) ti. :^^«)9^-^^-^l^-»«ti;2>it=^^L 



(54) #^2 0 0 1 - 5 0 3 8 5 4 

4 ;r' f ' ^ L R>y \ (Pr/Ar) C 0 S Br- (Pt/At) C 0 S OtI 

(2 4) 

^:|^0J5t (v^;^^4';g>#jE(?3R. L. Wilis 

^ (2 4) ^(D^^y?(-^tK ^|ftlCana1yte>^#(-g;|r(7)i /tiJi, ^.L^^ 

ti - ft =^ ^ w :b o -r#^-r i)^i)iEHc7)iiife^f* -r ^ 

^7 h 7*-Aco2ooo7'n-t7.^^^[lI^^f 1 f 2 * ■^»fi*jt::^4T'i)*§'^ 
. ;g.bn-^J f^{iv^^>/7;Ti^7'^'y h7:r-A{i. fi*tf2 *c7)^ii 

It^ti^o f 1 *:^^5 0 0 r pm± 5 0 r pm. "CS) tL(i' f 2 * fi 5 2 5 r p m 
±5 0 r pm-e(±^^)#'^V^5^)^ i«7)SS{i. m.WJk-yzh^m.^^i)-^^ tfz\± 

-^(Dmt-hK ^CEIi^ST-n-^ t 7'9 r/ h 7 t - i.2Sl^c^«^tti^=^-^a 
^^^^>-e$)&o L/^:^^oT, n-^'J jt(±7°^^7 ^7*-i^=|•ii^^;^It1-'i>i: 
. 500rpm±50rpm^:V^9fl * (7)'fit$-5|-rs n- ^ i fc{i7'9 h 7 
^-AftTiif 2* coffifi 7 0 0 rpm+5 0rpmi:»/^Mfit?^So ^<Dln 



(55) !f#a2 0 0 1 - 5 0 3 8 5 4 

^hK. m^ic^S 0 0 r pmJ-ei^iP^^T. m 2 (DM^^mLfz . 

i*(r)mmr^n-t^nmmtfz^fzWi%x'&^^ 

^ 7 * - A ±(7)-^#:^ffitC^ LTffi^e?JtlftI|Z? :n,:i) i i: J; o T^ffi?!^; tlf^ 



(56) #^2 0 0 1 - 5 0 3 8 5 4 

^jl/^ S.Karger-efT) 197 9 d^^o Advances in Cardiovascular PhsicSfT)^ 3 ^ 

^'n-f'-v LT±t LTHjti"^ - t J: t^^^c^lttBfig 

%mWiMm'^\tt.(Dmmi)^^± 7 ^^viy\zWP\.X^^-ho E#-e^i 0 0 ^ 

^fflV^T. ffiIjg$r^p°p^f*7:)^M 5 ^ n y^ClOOs of ms)-^^/^^^t^g+ 1 5 ^ n 
yco-t-jv Kv;^^-^j^figLT4) J:v^o K^^*#tiig^o:^ffi 
-e^l^^^^.ii:^;J:o-cf^fig1-;i)o 7* h yi/77^ s-fflv^-c. i o 

^e^y-JV^-fflv^T. /N°^->*±0. 1 ^ ^'n>ti/^^^^'C7'77;f-'y iJ'® 

M^t;J±»1-'&^^ ^(r)ri9~y\t:^^\z^~)VYnxmr-^^:&^^^o 



(57) 
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MtPWlb-e^-i) ( 1 9 8 9 F;V h m h t^^oKluwer Academic PublishercT) 

W - H o T ^ ^ ^ ^ f - (Benvenutti) t rJl^ v y CDelMaso) izX^. The 
ir Properties and Blood Compatibility^^BH) „ ^Jx-{i\ ^^JflL'/f T 7^ 

^7LXi>X\^>o ^hti^m^K^i. ^®(7)^yN'i; y^bCheparinization), -ff^f 
^ A ffl :^^(7) ^Jlia 'ii^^ t ? 



(58) #^2 0 0 1 - 5 0 3 8 5 4 

A f */f *= (A a/a) 

t> X . Mipm i mm ti>KmLx ^'t^ij ^ ^ v^^m^ti Kii<^^oi^t^€^ 
^fih(Dism(^^^^(^\t^^m(^M!^.'^^^^Lx^hKm^£<t^'^% 

S#60U^f^/^^75^f)-r 7.^^(7) -31 ^yvtcfH] It T^iil^^i>o §|5p°pfiT-^T 1 0 0 

x^^h^m^^r^ ')^-^Mr^Won^WR<r>t^hKW*^fix^y) . :^ 



(59) 



001-503854 



R(ciii) Wr(ciii) TrC/im) Wt(fin) Tt(/xiii) f (rpm) 



2 


1 


C. 1 


150 


150 


929 


3. 5 


1. 5 


0. 1 


1 10 


1 1 0 


1006 


5 


2 


0. 1 


80 


80 


1142 



-yc^ic^t:co[Eifei:-e-^A1-^o LTti. Pr=2. 2 cm. Ar=0. 
1cm', Tt=0. 0 6 cmi3j:0'^AT=2. 2 5 x 1 0"' c m' ; Pr = 3 . 2 
cm. Ar=0. 1 5 cm', Tt= 0. 0 4 4 cm*3j:0'^AT= 1. 2 1 x 1 0"' 
cm';?t>ti. Pr=0. 5cm. Ar=0. 5cm', Tt=0. 032cm^ 

-^^ifj^h-^ 1 cOf-j.-7^^®oT 9 2 9 r p mJ^Jl±-e 1 0 0 6 r pm^ticolife 
r pm^^l^ 1 0 0 5 r p m-CH^^^i) i t HJ: oT. mmm 1 '^') 

rntit. ;^^^^"9 2 9 r pmJil±-ri 0 0 6 r p m*?tc7)fg J -riiDjg^ 

. ±.m<7y^KmmLxmm^fi^i)K ^ (5) x-^^n^r^ x^±.(D:i(7:>^n 

xLt^ii^coM^mff^xcojitii^'^ (5) x^^ii^^mmtiK^m^&Bti^ 

~V'n(r)^m^mm-hr^'m:}i ^^^^l3i)K 7.^i)'-9 2 9 X p mJil±-e 
1 0 0 6 r pm*?t(7)ffiJ T^jjD^a^tLTV^i, t i(7)-rV J:(?)^<?).ir-I?II4T 



^mtl^^-m^^-^h-T^^^^o Hl^iSJ^^ 1 0 0 6 r pmKJt^^^^^^tKX^ 

/m(D^m'km.M~t^K'Z^^t^ii^mtii}^. i o o e r pmt-etipjS^tLfctf 

1 4 2 r pmtX±^^^^^tKX^X. ^ft#{i|^ 3 U 3 (7)f- 

^(DfzibKm9<DX n t^H^^tL. ^jtt:^ 110° ^^t^m^^ho 
g I I - 



R(ciii3 Wr(eiii) Tr(cm) WKf/m) TtC/in) [(rpm) 



2 


1 


0. 1 


250 


250 


707 


3. 5 


1. 5 


0. 1 


150 


159 


854 


5 


2 


0. 1 


100 


100 


1015 



- y t fi ft 0 liiifcT-^ft A 1- ^ o 



(61) #^2 0 0 1 - 5 0 3 8 5 4 

<r)W.mK]BCxmML. :i<Dtc)sb. mm^z^y^y'^^'^-Mii^KT^iix::.<DXo 



(62) #^2 0 0 1 - 5 0 3 8 5 4 

Ltz^ . ^Um'Mil^Wif^ ( 1 9 8 7#(7)Clinican Chemistry33(7)1531y^^ 
(7) 3 ^>'7^7.i:>'^°^v — (Columbus and Palmer) ;|>^hh) ^ 

. ±|5c^Jt (6) -T'^j^-TJ: ^ ic, 'hfa«)3fc?tt$&i6^o '^J^. aU^BtlX-r^ 
^ifz4^m<^^Mlt:kA (7) t (8) ^fflv^-Cft#^tii>o 
^ Vac = p V<w'R = k (2 ;r r y) 

V=(kr7)/(27r^f'R) (25) 
IS#2 0 0 5 ^'H^ (##1 0 0 5 :i'n>tijSCT (Df- ^~7'tfz\if^ 
-^ ^ ;vcoJ^^. 1 ^ L co«^^o/h?i55)>% 5 g (^m k = 1 1 ^ fg-e^) 

cmcoi: :i^KitLWt^^)^-^^tfzf-^ ^)V<7^m^it4 7 0 r pm-CHI^^H^ 

^ ~ ^ m<Dm^.^^'m-r^ ^ t :^^-e ^&Cr-( V * J-H . rVJ^yy CAdamson) §• ^ 

Wo 



(63) !|fa2 0 0 1 - 5 0 3 8 5 4 

^^mmm^mmo 97/2109 o-^t^ij®-^;!) j; ^ ^^fe^^r kct)^^ 

ij - CO INMM'M# V ^ ;v t:: M L T R^J^ - M - ^ 



(64) #^2 0 0 1 - 5 0 3 8 5 4 

t^mm ^fitz mm Knti> bij t ^ o 

i^K ^ j£ (i . T ^> r i; < . ® 't V ^< )\^(Dmm =^ # ^ # 

7';^ t/N°-v-(Co1ijnbus and Palmer) $.^BB) „ 'J 7 ^ ;^31^^^t. »^Jt^ 
(si 1 ati on) t 7° 7 X VMS ffl T gffi S: ^iika L T . t?^E 

<DX\ mm. dsj; 

tfrvsM 7.^^mmKhtz-o x^^-r&mK im^L^^x^^ho mmmm mmi^ 
. umtm^itLfz ^ -r^tmm-r^7k^m(^mmmu^^fz;:.t^^WMxM^ 

Kmm-ri> ^ t » ^ ^^^^mmum^^t-u^ ? Ktz t^u 7. (Dmi^-K 



(66) #^2 0 0 1 - 5 0 3 8 5 4 

1 2 Omm-eJ¥?7&n 0 0 pm-r$)So h (i, J: tJ^~ K 9 ^ 

^(7)m^5^mi^'^-r X n ^^Mm^^fm-^^-^ y T ^ y ^ ^ 7 ^ ±\zm.^^Lx 
t^^x-^^o 7^ ±(7y:iiiMbm<Dm.^it. s^'m(omM^mtr^ 79 t^K 



(67) !|fa2 0 0 1 - 5 0 3 8 5 4 

(7)110^111 1 2 l;^1-o 

•/7^;' h7:^-A^Blc, |;^]0. 2 5mm/d^f)*^]l mmcOi^^^iO^^O. 2 

^1-;&-^»ilSffffl%fflWB t^#:tiMLT®M^tlTl>;i)7°7 7 h 7^-AJ:ii 
«^^tLi,o icoAl!) P*°- htii/t. ^0. 0 2mm>d^i^*b0. 7 5mm<7)if 
fflHf?^-: A ^} P^i^- h A^^f,mTAi6f?tLTV^;|>iffi3g^$^^^1-;i>;t--/^~7 n- 

. :/7^y h7^-A^Ht;;j--7s^7n^ffl^ffl^Ccom^ J; ^'K%<. m^. 0 

^ :/ E t m.m-'^ LT®^^; tLT i) o :t - 7 n f- -r > t » 
f-^ >^^^{±'ecO^(7)d3(7)^) iT^:. 1^3 0 . 0 2 mm>5^Pj*5] 1 mmc7)yf"^Sr^L. 

A^P*°- h Atilll^tl^.L^;?)^^) 1 zmis-h 2 0 cmiia;t7°^^y h7;t-i.i: 



u-M^^y^^-XT^Lfzij^-^X, m^^^^hmi. 5 c m;a^t?I^J 1 1 . 5 c m/i 

i(7)-/y ^7 yyt-2>.^itm LT. ffi^^^s ( 1 ~ 1 5 0 j« L) 



$:ia^3lJt-tfn-e^:g1-i, ^7 h 7 * - A (i. 1 0 s^^t) 5 0 0 r p m t 

ifffi^^^TiJ^O. 5mmx0. ^ mmXU^^'t^i)-^h<D^^i)^ 2 . 2^^ 

mi. 7Ktfzli^)^i^Xli 1 2 8 r pmt^LV^o 

^■^K-mx-ri>o y°y y hy t-i^it. ^jy^rnm^ mmm^vf^mmBK^^ 



(69) !|fa2 0 0 1 - 5 0 3 8 5 4 

■V > D tfi AT i) S -e 0^1- i) o 

B K ^ T V ^ ^ f t ^ ^ » (73 -^fr^^^it #; f - ^ > / 1 E tl^ t ^ m ? ^ i= o ^ K\ 
yl^^O. emm^A^) h A. ifffi\h'&*^'0. 5mmx0. 5 mm-^^S ? ;^)^' 

. 5mmx0. 5 mm'e[llfef^>L^/5^^)<7)ft?:6^'5 . 4 c mc7)t-y^7 n -ffln^ffl 
^CcO^^. :i(Dm 2 <Dm^^mt7K^ ^ JV ^ KM LX m O 0 r pml^^LV^ 

m3_ 

1/^-6 l^h4i-^#;*fflv>T^ 1 >/-?75^t?l|3 (^■^#;f--v 

n^>>^r A^y^y h 7 :t - A ^^i^^l^J l K^mLfzX^ Kmm^^i>o 

3'^coM#f•^:^^^^A. BisiO'Xmill SK^-fX^K-fyy Yy^^-J^Ji 

0. 2 5mm35^^>*5]lmmC0^? t*5]0. 2 c m^J^t)*!] 2 c mCO^:^fn]^^S:# 

^^IffltDti, 1^0. 0 2mm^^^^)*t0. 7 5 mmcT) Drffigg^^TS o ^Ifflt 
i: itLJ: 19 A§v^i|iI§r:t1-i,o ifffi^-^£5?)^'*^] 0 . 0 2 mm^^<^*^J 0 . 75mmc;) 

.mo. 0 2mm;?i^f5l^0. 7 5 mmOOifffi^^*^Ti)o 7^7 h 7 :f - A ± 

mi t fz. -^^t'- Y^iXf^ ^' ?^ }i H t K^^i)i>i}K 7°^/ a >' t LT 



(70) !|fa2 0 0 1 - 5 0 3 8 5 4 

ho 

mm<Dmm^^^tfiho mit^^^y^^B^<Dmihmit-<Dmim^\i. mi^^^y 

/^Afp(0^y^}Vmi^X ^^^^o 1^ 5 0 35^^) 3 0 0 0 r p mCOtSHcOia^jSJRF 

1-^7-7^;' >7:t-A§-[ii^?^i>i:. m^mmt^m^D. ^m^m^3E. 

-r^t, ^tl^cM^LT. ^^y^^k^<T)mz^y'f)\''^m^^m^G^m.'DX 
miti-^y^^c\^mx-rho 

^r^m^^ ^x\^:hm±m.r-^tz^xim^ fitzttuw'B' fih 1 1 k^^^x^^ 
ho m^<^mfiii. ^ ^ y ^^Api'Dmm'-r^xmmmi^t xnm^h^h tx 

y'yy y 7 1 ~ M^coM^Kirnxmrnm^ '^yy'j^mtimitf-^y^'ic^ 
Km^^n-ho mmx^htz&. ■9->y;^5iL#;tPtB■^fl:(7)M•^^i^at^m^fe 

m4 



(71) !|fa2 0 0 1 - 5 0 3 8 5 4 

* - ^■^^jj'-^Wi&'^-t ^^K. :i<dX n -i 7.T J-^y° y V h7:t-A^ 

*l|0^^^ltV^@r^iifltai||»9 7/ 2 1 0 9 Q ^-K^T^^ I l -^^-^ ^ xi 
iy:^T2^fyy Yy*-2^X-\t^ iit(±*^0. 1 

mmi)^hmimmtWM\'%^^o Li)-^L-^J:i)^h. i J: 9 ^ h 7 * - A {i 

KWM^fii>o •:fy-jyyt-2^ttz\tTi-it\t^ 7^9 h 7* -i^^ffilcitt 

}iun^m.\.xm^TLtfifz±^mK^m^£mm^^-fhm'&^)\'^^m-t^o 

Jt^^o^l co^ 7-5i)^^afe;g,^^ ^(D^^. ^y~\t'fyvYy^~J^ttz\tu 

n\^xmm^^x\^^i>i)^ttz\t^fi\^mt>^x\^^z>^ ^ititmMyyy wt- 
2>^wmKn\^x%nr^m^^. mi^^y-^mm-r^^^^^^nmh^x^^^ 

ho itmt^ 1 y-xm-^^fi. ^ y r^aym 1 c^ilHc^^^BJ^flJ 

mm-^m^ATho m\'&i-^y^'^(rymmnmK%^mK'&.mhx. mmmm<n^m 

\m\^X A b)^<r)n)^^JS.LXm2<D^^y-i)mf}'^KXV^htK i^-e. ic^^ 
7-{±. 7°7^y h7:t-Aco^ffico5fe^^Kji;^^j^g|5^t;MLT»?:n.Tv^i> 
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'yT.i'V^^ ilit U T p{ ^ Cmetani cize) t T ^fc J: o 
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PIG. lA 
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Po = mm 
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[HI] 

FIG, IB 
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FIG. 2B 

\v V -"^ . 

m^mt^ m:^mt^ m^mt, 
m^mmit mmm^it mmmt mmmmit 



FIG. 3A 
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23tXr 



F = pVa 




V = littv 



FIG. SB 
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[114] 

FIG, 4 
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[115] 

FIG, 5 A 
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[He] 

FIG. 6 A 



u (cm/sec) 




R (cm) 
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FIG. 6B 
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u^j cm/sec 
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[117] 

FIG. 7A 
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D=1000nm, lOOrpm 




D=100(im, lOOrpm 
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[US] 



FIG. 8 A 



Dt (sec) 
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[[119] 



FIG. 9 
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(1) F&lfJD^iiS; 

F*(Rj— Tj) < F < F*(R2— ^T^) 

— ^ T 1 ^aoTR 2 t^fen-s 

R 2 

(2) F^JiSD^-&S : 

F*(R2— T^) < F < F*(R3— T3) 
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FIG. 12 
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[H 1 4] 

FIG. 14 
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